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A combination weighing device includes: an electroconduc-
tive plate opposed, with an interval, to an electroconductive
part enabling detection of water intrusion inside the combi-
nation weighing device; a voltage wire for application of
voltage to the electroconductive plate; and a detector that
detects a potential difference between the electroconductive
part and the electroconductive plate, wherein the detector or
a controller of the combination weighing device determines
presence or absence of water intrusion inside the interval,
based on the detected potential difference.
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FIG. 3
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FIG. 5
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FIG. 6
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FIG. 7
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COMBINATION WEIGHING DEVICE WITH
WATER INTRUSION DETECTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based upon and claims the benefit of
priority from Japanese Patent Application No. 2021-023515
filed on Feb. 17, 2021 in Japan, the entire contents of which
are incorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to a combination weighing
device that detects water having intruded inside the combi-
nation weighing device in order to prevent corrosion inside
the device.

BACKGROUND ART

A combination weighing device that performs weighing to
food so as to obtain a certain weight of food, is waterproof
for daily cleaning. Thus, an opening through which a weigh-
ing hopper exposed outside and an internal load cell are
connected is occluded with a diaphragm, and an opening
through which a vibration trough exposed at the upper
portion of the device and an electromagnetic vibrator inside
a casing are connected is occluded with a bellows. However,
because such a diaphragm or bellows is formed of a thin
silicon rubber, the diaphragm or bellows is damaged due to
deterioration over time or due to high-pressure cleaning
water. Thus, in some cases, cleaning water intrudes inside
the device through the damaged diaphragm or bellows.

In particular, a weighing device that deals with food is
sterilized/disinfected with sodium hypochlorite. If sodium
hypochlorite intrudes inside the device, an electrically con-
ductive part (hereinafter, referred to as an electroconductive
part) inside the device corrodes. As an exemplary device that
detects water intrusion, known has been a detection device
disclosed in JP 3692234 B2.

SUMMARY OF THE INVENTION
Technical Problem

The detection device disclosed in JP 3692234 B2 includes
a strain gauge that is provided at an axle of a truck and
detects overloading, in which the strain gauge further serves
as a water-intrusion sensor, and water intrusion into the axle
is detected on the basis of comparison between the resis-
tance value of the strain gauge wet and the resistance value
of the strain gauge dry.

Meanwhile, a combination weighing device includes dia-
phragms and bellows that are likely to be damaged, provided
at at least 20 or more locations. Thus, from a viewpoint of
cost performance, it is unfeasible to dispose expensive strain
gauges in proximity thereto in order to detect water intru-
sion.

Even if strain gauges are provided at limited locations at
which water is highly likely to stay inside the device, with
current flowing in the strain gauges, it is necessary to
observe a change in the resistance value from the normal
state of each strain gauge. Thus, from a viewpoint of power
saving, such an arrangement is unfavorable.

Moreover, the device is cleaned with its power switch off.
Thus, even when water intrudes inside the device, at the
timing, no water intrusion can be detected. If the water
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inside the device evaporates by the next resumption of
operation, even when the power is turned on at the time of
the next resumption of operation, no water intrusion can be
detected. Therefore, after a situation arises where damage
becomes worse and water intrudes and stays inside the
device, water intrusion is detected, resulting in inevitable
corrosion of an electroconductive part.

The present invention has been made in order to solve
such problems, and an object of the present invention is to
provide a new combination weighing device enabling detec-
tion of water intrusion inside the device with an inexpensive
configuration.

Solution to Problem

A combination weighing device according to one embodi-
ment is summarized as including: an electroconductive plate
opposed, with an interval, to an electroconductive part
enabling detection of water intrusion inside the combination
weighing device; a voltage wire for application of voltage to
the electroconductive plate; and a detector that detects a
potential difference between the electroconductive part and
the electroconductive plate, wherein the detector or a con-
troller of the combination weighing device determines pres-
ence or absence of water intrusion inside the interval, based
on the detected potential difference.

A waterproof combination weighing device has a housing
itself formed of an electroconductive material, such as iron,
aluminum, or stainless steel. For example, a drive weighing
unit and an electronic device electrically connected thereto
are housed in the housing. Thus, the housing corresponds to
an electroconductive part. At the upper portion of the
housing, installed is a plurality of vibration feeders that
supplies subdivided articles to a plurality of hoppers. The
base part at which the vibration feeders are installed, namely,
the top of the housing corresponds to an electroconductive
part. In addition, metallic parts at which condensation occurs
correspond to electroconductive parts.

From among such electroconductive parts, particularly, an
electroconductive part at a location that gets wet due to
water having intruded inside the device or a location at
which water is likely to stay, and an electroconductive plate
are opposed to each other with a predetermined interval. For
example, the interval in this case achieves electrical insula-
tion when no water has intruded in the interval. When water
intrudes in the interval, the intruded water is retained in the
interval. Then, after resumption of operation, for example, at
the timing of initial setting of the device, a predetermined
voltage is applied across the electroconductive plate and the
electroconductive part, and the potential difference therebe-
tween is detected by a detector. If the detected potential
difference is almost equivalent to the applied voltage, it is
determined that no water has intruded inside the device. If
the detected potential difference is less than the applied
voltage, it is determined that water has intruded inside the
device. This is because the water having intruded between
the electroconductive plate and the electroconductive part
causes a short circuit between the electroconductive plate
and the electroconductive part, resulting in a drop in the
applied voltage.

The potential difference in the short circuit varies depend-
ing on the electroconductivity of the water contained ther-
ebetween. Thus, various types of cleaning water that a user
uses are each made contained between the electroconductive
plate and the electroconductive part, and the potential dif-
ference at the time is checked, resulting in obtainment of the
potential difference enabling reliable detection of the pres-



US 12,253,485 B2

3

ence or absence of water. The obtained potential difference
is stored in a detector to be described below or a controller
for the device. With the potential difference as a threshold,
the detector or controller determines the presence or absence
of water intrusion. Thus, the presence or absence of water
intrusion can be reliably detected on the basis of the thresh-
old. With no water intrusion, no current flows between the
electroconductive plate and the electroconductive part.
Thus, the power consumption can be restrained at the time
of inspection of water intrusion, in comparison to the
conventional device disclosed in JP 3692234 B2.

Preferably, the electroconductive plate and the electro-
conductive part in a pair are disposed at a plurality of
locations. In this case, a detector may be provided for each
pair. However, from a viewpoint of cost performance, pref-
erably, a detector having a plurality of input channels is
provided. Therefore, the potential differences at the plurality
of locations can be sequentially checked by sequential
switching between the input channels. Thus, from where
water has intruded among a larger number of installation
places can be specified with a smaller number of detectors.

In a case where an electroconductive plate is installed at
a place at which water stays, an electroconductive plate
shaped so as to cover a plurality of locations in which water
is likely to flow, may be provided, so that, even if water
flows in from somewhere, the water can be reliably detected.
For example, a plurality of electromagnetic feeders is
arranged radially inside a casing at the upper portion of the
device, and a step portion like a tub recessed downward is
provided at the central portion of the radial shape. Against
water that flows in such a step portion, a ring-shaped
electroconductive plate is disposed thereat. Even if water
flows in from somewhere, the water can be reliably detected
with the ring-shaped electroconductive plate.

Preferably, the interval between the electroconductive
plate and the electroconductive part retains, when water
intrudes therein, the water due to the surface tension of
water. For example, the interval is approximately 0.5 to 2
mm in size. Note that, because the surface tension of water
depends on temperature or the impurities contained in water,
the interval described above is just exemplary and thus the
above numeric range is not limiting.

Provision of such an interval enables, with a reduction in
the contact area of water having intruded therein to the air,
restraint of the evaporation of water. Thus, even if the period
lengthens from the point in time of water intrusion inside the
device to the time of the next resumption of operation, the
water intrusion inside the device can be detected on the basis
of the water retained therein.

In order to keep the interval certain, for example, used is
a double-sided adhesive tape having insulation. Therefore,
the electroconductive plate can be easily attached, with a
certain interval, to an appropriate place on the electrocon-
ductive part. Examples of the base material of such a
double-sided adhesive tape include water-absorbent base
materials, such as nonwoven fabric, cloth, and paper, and
water-repellent base materials, such as polyurethane. A
double-sided adhesive tape having any of the base materials
may be used. For example, when a double-sided adhesive
tape having a water-absorbent base material is used, the
double-sided adhesive tape is cut larger in size than the
electroconductive plate such that the base material gets wet
actively. When a double-sided adhesive tape having a water-
repellent base material is used, provided is an area where no
double-sided adhesive tape is present between the electro-
conductive plate and the electroconductive part. For
example, a double-sided adhesive tape is attached such that
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an area where no double-sided adhesive tape is present is
provided at the circumferential portion of the electrocon-
ductive plate. Alternatively, a plurality of double-sided adhe-
sive tapes small in area is attached at intervals to a single
electroconductive plate. Therefore, water having intruded
can be retained at the circumferential portion of the elec-
troconductive plate attached to the electroconductive part or
between the plurality of double-sided adhesive tapes
attached at intervals. Therefore, any double-sided adhesive
tape having insulation and having a thickness enabling
formation of a gap in which water can be retained may be
provided, regardless of its base material.

The detector serves as an analog/digital converter (AD
converter) that inputs the potential difference between the
electroconductive plate and the electroconductive part and
converts the potential difference into digital quantity for
output. When the detector is achieved by a microprocessor
that performs AD conversion due to execution of a program,
on the basis of the threshold, the microprocessor may
determine whether or not water has intruded between the
electroconductive plate and the electroconductive part.
Instead of this, on the basis of the digital quantity input from
the detector and the stored threshold, the controller for the
combination weighing device may determine whether or not
water has intruded in the gap between the electroconductive
plate and the electroconductive part.

In a case where a plurality of electroconductive plates is
disposed at a plurality of locations, preferably, a detector
having a plurality of input channels is used. More preferably,
the detector has a plurality of output channels for selective
application of a predetermined voltage to the plurality of
electroconductive plates. Therefore, such a single detector
selects one electroconductive plate from a plurality of elec-
troconductive plates, applies a voltage thereto, and then
inputs the applied voltage from the selected electroconduc-
tive plate, so that the potential difference between the
electroconductive plate and the electroconductive part can
be checked.

Advantageous Effects of Invention

According to an embodiment of the present invention, on
the basis of the potential difference between an electrocon-
ductive plate and an electroconductive part opposed to each
other with a predetermined interval, the presence or absence
of water intrusion inside an device can be detected. Thus,
even for a combination weighing device having a plurality
of locations at which water intrusion is likely to occur, water
intrusion can be detected with proper cost performance.
With no water intrusion, no current flows between the
electroconductive plate and the electroconductive part.
Thus, the power consumption can be restrained at the time
of inspection of the presence or absence of water intrusion.
Moreover, when water intrudes inside the device, the water
is retained in the gap between the electroconductive plate
and the electroconductive part for a long time. Thus, even if
the period lengthens from the time of cleaning of the device
to the time of the next resumption of operation, the water
having intruded can be detected with restraint of the evapo-
ration of water during the period.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a front external view of a combination weighing
device according to an embodiment of the present invention;
FIG. 2 is a perspective external view of a housing of the
combination weighing device of FIG. 1, with one unit
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including an upper radial feeder, an intermediate pool hop-
per, and a lower weighing hopper, but without the other
units;

FIG. 3 is a perspective external view of a state resulting
from removal of a casing that covers respective electromag-
netic vibrator parts for the radial feeder and a distribution
feeder, from the perspective external view of FIG. 2;

FIG. 4 is a perspective external view of a top covering the
housing of FIG. 3 when viewed from below;

FIG. 5 is an explanatory view of a process in which an
electroconductive plate is attached to an electroconductive
part through a double-sided adhesive tape smaller in area
than the electroconductive plate;

FIG. 6 is an explanatory view of a process in which an
electroconductive plate is attached to an electroconductive
part through left and right double-sided adhesive tapes
separated by an interval enabling retention of water;

FIG. 7 is a perspective external view of a ring-shaped
double-sided adhesive tape including a plurality of arches
and a ring-shaped electroconductive plate corresponding in
size thereto; and

FIG. 8 is a block diagram of a configuration enabling
detection of the presence or absence of water intrusion
inside the device, based on the potential difference between
an electroconductive part and an electroconductive plate.

DESCRIPTION OF EMBODIMENTS

A combination weighing device according to an embodi-
ment of the present invention will be described below with
reference to the drawings. Note that the technical scope of
the present invention is not limited to the following embodi-
ment.

Referring to FIG. 1, externally, a combination weighing
device 1 includes: a distribution feeder DF that is disposed
at the central upper portion of the device and distributes, in
various directions, articles fed from above; a plurality of
radial feeders RF that is arranged radially around the dis-
tribution feeder DF and receives the articles supplied from
the distribution feeder DF and conveys the articles down-
stream, through troughs T arranged radially; an upper pool
hopper PH that is disposed at the downstream end portion of
each radial feeder RF and receives the articles discharged
from the trough T; a weighing hopper WH that is disposed
therebelow and receives and weighs the articles discharged
from the pool hopper PH; a collecting chute CS that is
arranged below each weighing hopper WH and collects the
articles discharged from the weighing hopper WH to dis-
charge the collected articles to a packing device not illus-
trated; a housing 2 having the distribution feeder DF and the
radial feeders RF on its upper portion and housing the pool
hoppers PH and the weighing hoppers WF, and respective
drive weighing units DU therefor, as illustrated in FIG. 2;
four support legs 3 supporting the bottom face of the housing
2 from below; and a base 4 supporting the respective lower
end portions of the support legs 3. Note that, in the following
description, the distribution feeder DF and the radial feeders
RF are each generically referred to as a vibration feeder BF,
in some cases.

FIG. 2 is a perspective external view of the housing 2 of
the combination weighing device 1 of FIG. 1, with one unit
including an upper radial feeder RF, an intermediate pool
hopper PH, a lower weighing hopper WH, and a drive
weighing unit DU that supports or drives the upper radial
feeder RF, the intermediate pool hopper PH, or the lower
weighing hopper WH, but without the other units. FIG. 3 is
a perspective external view of a state resulting from removal
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of a casing 5 that covers respective vibrator bodies EB for
the vibration feeders BF, from the perspective external view
of FIG. 2.

Referring to FIGS. 2 and 3, the upper face of the casing
5 that covers the respective vibrator bodies EB for the
vibration feeders BF has a central portion and a circumfer-
ential portion lower than the central portion. The higher
central portion is provided with two openings 50, and the
lower circumferential portion is provided with fourteen
openings 51. The two openings 50 serve as holes through
which a distribution table DT exposed outside and the
corresponding vibrator body EB inside the casing 5 are
coupled. The openings 50 are covered with rubber bellows.
Similarly, the fourteen openings 51 at the circumferential
portion serve as holes through which the troughs T of the
radial feeders RF exposed outside and the corresponding
vibrator bodies EB inside the casing 5 are coupled. The
openings 51 are covered with bellows against water intru-
sion.

Note that, although the bellows have been removed in
FIG. 2, if any of the bellows is damaged, water is likely to
intrude inside the casing 5 therethrough. Thus, the bottom
portion of the casing 5, namely, the central portion of a top
23 covering the housing 2 to be described below is provided
with a step portion 24 like a tub recessed downward, as
illustrated in FIG. 4. The step portion 24 is provided with a
plurality of cable through holes 25 through which the
vibrator bodies EB and a controller 8 to be described below
are electrically connected. Against water having intruded
inside the casing 5, the bottom of the step portion 24 is
provided with an outlet 26, and a hose, not illustrated,
connected to the outlet 26 passes inside the housing 2, the
support legs 3, and the base 4 and leads outside the device.
Note that FIG. 4 is a perspective view of the top 23 viewed
from below.

The housing 2 having a bottom face 20 and fourteen side
faces 21 is made by aluminum die casting and is shaped like
a tub and like a tetradecagon in plan view. The fourteen side
faces 21 are each provided with a rectangular opening 22.
The top 23 that is made of stainless steel and is discoid in
shape is provided as a ceiling. On the top 23, attached are
fourteen vibrator bodies EB for the radial feeders RF and a
vibrator body EB for the distribution feeder DF.

The openings 22 of the housing 2 are each fitted with a
drive weighing unit DU through a gasket not illustrated,
achieving a waterproof structure. Note that, inside each
drive weighing unit DU, attached is a load cell that detects
the weight of the weighing hopper WH. An opening through
which the free end portion of the load cell and a support
block SB for the weighing hopper WH are connected is
provided at the bottom of a projection P of the drive
weighing unit DU protruding outward from the correspond-
ing side face 21 of the housing 2. The opening is covered
with a diaphragm not illustrated such that water is prevented
from intruding inside the housing 2. Therefore, if the dia-
phragm is damaged, water is likely to intrude inside the
housing 2 from above the support block SB.

Thus, in the present embodiment, an electroconductive
plate is attached with a predetermined interval to an elec-
troconductive part enabling detection of water intrusion
inside the housing 2 or water intrusion inside the casing 5.
Specifically, a location at which water intrusion may occur
inside the casing 5 is the face on which each vibrator body
EB is installed, immediately under the bellows. Referring to
FIG. 3, the location corresponds to a ring-shaped area Al
indicated with dashed lines on the top 23. A location at
which water intrusion may occur inside the housing 2
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corresponds to a ring-shaped area A2 indicated with other
dashed lines on the bottom face 20 close to each load cell.
A place at which water stays is, for example, the bottom face
inside the step portion 24 in FIG. 4. The areas A1 and A2 and
the bottom face inside the step portion 24 each correspond
to an electroconductive part CD having a high electrocon-
ductivity, and thus are each attached with an electroconduc-
tive plate CP through a double-sided adhesive tape AT, as
illustrated in FIGS. 5 to 7.

FIG. 5 illustrates a process in which an electroconductive
plate CP is attached to an electroconductive part CD through
a double-sided adhesive tape AT smaller in area than the
electroconductive plate CP. In the figure, for example, the
electroconductive plate CP is formed of an aluminum plate
or a copper plate. The electroconductive plate CP and a lead
wire 6 are joined together with solder. Instead of this,
provided may be a structure including an electroconductive
plate CP, a stud bolt, a nut, and a lead wire 6 having a ring
terminal connected thereto, in which the ring terminal of the
lead wire 6 is fastened, through the nut, to a bolt portion
protruding from the electroconductive plate CP due to the
stud bolt screwed in the electroconductive plate CP. As
illustrated in FIG. 8, the lead wire 6 is connected to an input
channel IN and an output channel OUT in a detector 7
through a switch 70 and a pull-up resistor R. Thus, the lead
wire 6 corresponds to a voltage wire in the claims.

For example, the double-sided adhesive tape AT has a
thickness of approximately 1 mm and an attachment area
smaller than the area of the electroconductive plate CP.
Thus, attachment of the electroconductive plate CP to the
electroconductive part CD through the double-sided adhe-
sive tape AT causes formation of a gap in which no double-
sided adhesive tape AT is interposed, between the electro-
conductive plate CP and the electroconductive part CD. If
water comes in contact with the gap, the water intrudes in the
gap. Therefore, the electroconductive plate CP can be
attached, through the double-sided adhesive tape AT, to any
location that gets wet due to water having intruded inside the
casing 5 or inside the housing 2 or to any location at which
condensation occurs.

FIG. 6 illustrates a process in which an electroconductive
plate CP is attached to an electroconductive part CD through
left and right double-sided adhesive tapes AT separated by
an interval D enabling retention of water. In this case, the left
and right double-sided adhesive tapes AT each have a
thickness of approximately 1 mm and an attachment area
further smaller than the area of the electroconductive plate
CP. Thus, between the electroconductive plate CP and the
electroconductive part CD, a gap in which no double-sided
adhesive tapes AT are interposed is formed so as to surround
the double-sided adhesive tapes AT. If water comes in
contact with the gap, the water intrudes in the gap, so that the
water is retained in the gap. In this case, the water intrudes
and is retained not only in the periphery of the left and right
double-sided adhesive tapes AT but also in the gap between
the left and right double-sided adhesive tapes AT. Thus,
evaporation of the retained water can be restrained.

FIG. 7 illustrates an exemplary electroconductive plate
CP for the ring-shaped areas A1 and A2 described above and
an exemplary double-sided adhesive tape AT corresponding
thereto. In the embodiment, the electroconductive plate CP
is shaped like a ring. However, the electroconductive plate
CP may be divided into a plurality of arches in order to
restrain thermal deformation. The attachment area of the
double-sided adhesive tape AT including a plurality of
arches is smaller than the area of the ring-shaped electro-
conductive plate CP. A gap in which water intrudes is formed
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between the electroconductive plate CP and the correspond-
ing electroconductive part CD, the gap including the inter-
vals D between the plurality of arches of the double-sided
adhesive tape AT.

FIG. 8 is a block diagram of an exemplary configuration
enabling, based on the potential difference between each of
a plurality of electroconductive plates CP provided at a
plurality of locations and the corresponding electroconduc-
tive part CD, detection of the presence or absence of water
at each of the plurality of locations. In the figure, for
example, several volts of voltage are selectively applied to
an electroconductive plate CP through a switch 70, a lead
wire 6, and a pull-up resistor R. The detector 7 that detects
the potential difference between the electroconductive plate
CP and the electroconductive part CD is achieved by a
microprocessor that performs AD conversion due to execu-
tion of a program. The microprocessor (detector 7) has a
plurality of output channels OUT and a plurality of input
channels IN identical in number. In the figure, for conve-
nience in description, given is a configuration in which the
potential difference between an electroconductive plate CP
and an electroconductive part CD in a pair is detected with
an output channel OUT1 and an input channel IN1 in a pair.
Similarly, an output channel OUTn and an input channel INn
in another pair are connected to an electroconductive plate
CP and an electroconductive part CD in another pair.

Referring to FIG. 8, when detecting the potential differ-
ence between the electroconductive plate CP and the elec-
troconductive part CD, first, the microprocessor 7 outputs a
signal to the switch 70 through the output channel OUT1 to
turn on the switch 70. Then, several volts of voltage are
applied to the electroconductive plate CP. Next, the micro-
processor 7 inputs the applied voltage at the electroconduc-
tive plate CP through the input channel IN1. That is, the
microprocessor 7 inputs the potential difference between the
electroconductive plate CP and the electroconductive part
CD. Next, the microprocessor 7 performs delta-sigma AD
conversion to convert the input analog quantity to digital
quantity. Then, in comparison between the potential differ-
ence in the digital quantity and the stored threshold, the
microprocessor 7 inspects whether or not water is contained
in the gap between the electroconductive plate CP and the
electroconductive part CD. As a result of inspection, in a
case where no water is contained, the microprocessor 7 does
nothing. In a case where water is contained, the micropro-
cessor 7 notifies the controller 8 for the device that water has
been detected. In the latter case, the microprocessor 7 also
notifies the controller 8 of the location of the electrocon-
ductive plate CP and the electroconductive part CD between
which water is contained.

The controller 8 is achieved by a computer built inside the
base 4. When starting operating, the computer inquires the
presence or absence of water intrusion of the microprocessor
7. To the inquiry, the microprocessor 7 sequentially inspects,
with sequential switching in the output channel OUTn and
the input channel INn in a pair, the potential difference
between the electroconductive plate CP and the electrocon-
ductive part CD. Then, if water is detected, the controller 8
is notified of the presence of water intrusion and information
indicating the location of water intrusion, for example, the
unit number given to the unit in which water has intruded,
from the unit numbers given to the drive weighing units DU.

The controller 8 having been notified causes an operation
display 9 in the device to display warning information
indicating the unit number and the presence of water intru-
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sion in the unit. On the basis of the warning information, an
operator replaces, in non-operation, the damaged diaphragm
or bellows.

In the above description, the switches 70 to the micro-
processor 7 are external. However, a microprocessor having
such switches 70 built in may be provided such that a
predetermined voltage is selectively applied to the electro-
conductive plate CP for the designated unit by switching
between the output channels OUT.

For calibration of the applied voltage to be output at each
electroconductive plate CP, for example, at the time of
replacement of the substrate having the microprocessor 7
implemented thereon, preferably, respective input voltages
at the input channels IN due to application of a predeter-
mined voltage to the output channels OUT are checked, and
calibration is performed such that each input voltage is equal
to the applied voltage.

Due to execution of a built-in program, the controller 8
repeats the following processing cycle. For example, with
the pool hoppers PH and the weighing hoppers WH supplied
with articles, the controller 8 inputs an output from the road
cell of each drive weighing unit DU, obtains the weight of
articles in each weighing hopper WH, and obtains an opti-
mum combination closest to the target weight by combina-
tion of the obtained weights of articles. Next, the articles are
discharged from the weighing hoppers WH having the
articles according to the obtained optimum combination.
Then, the pool hoppers PH corresponding to the selected
optimum combination are operated to supply the articles to
the empty weighing hoppers WH. Next, the radial feeders
RF corresponding to the empty pool hoppers PH are driven
to supply articles from the radial feeders RF to the pool
hoppers PH. In this manner, the controller 8 repeats one
cycle including weighing with the weighing hoppers WH,
combination computation, discharging of the articles in the
selected optimum combination, supply of articles to the
empty weighing hoppers WH, and then supply of articles to
the pool hoppers PH.

The embodiment of the present invention has been
described above. However, the present invention is not
limited to the embodiment, and thus different configurations
may be adopted. For example, in the above embodiment, the
microprocessor (detector) having a plurality of input chan-
nels and a plurality of output channels has been given.
Instead of this, with a multiplexer, a predetermined voltage
may be selectively applied to each of a plurality of electro-
conductive plates CP. Then, the applied voltage at the
electroconductive plate CP selected with another multi-
plexer may be input to an AD converter.

In a case where a plurality of units each including an
electroconductive plate CP and an electroconductive part
CD is provided at each of a plurality of locations, micro-
processors 7 may be disposed one-to-one at the locations.
The microprocessors 7 may each have the electroconductive
plate CP and the electroconductive part CD of each of the
plurality of units, connected thereto. The microprocessors 7
may each sequentially inspect the presence or absence of
water intrusion at the location.

What is claimed is:

1. A combination weighing device comprising:

an electroconductive plate opposed, with an interval, to an
electroconductive part that enables detection of water
intrusion inside the combination weighing device and
constitutes a part of the combination weighing device;

a voltage wire for application of voltage to the electro-
conductive plate; and
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a detector that detects a potential difference between the
electroconductive part and the electroconductive plate,
wherein

the detector or a controller of the combination weighing
device determines presence or absence of water intru-
sion inside the interval, based on the detected potential
difference.

2. The combination weighing device according to claim 1,

wherein

the electroconductive part corresponds to at least one of a
part that gets wet due to water having intruded inside
the combination weighing device and a part at which
water stays inside the combination weighing device.

3. The combination weighing device according to claim 1,

wherein

a plurality of the electroconductive plates is disposed at a
plurality of locations on the electroconductive part,

the detector has a plurality of input channels for selective
input of the applied voltages at the respective electro-
conductive plates disposed at the plurality of locations,
and

the detector or the controller of the combination weighing
device determines presence or absence of water intru-
sion at the location of each of the electroconductive
plates due to the selective input.

4. The combination weighing device according to claim 1,

wherein

the interval between the electroconductive part and the
electroconductive plate retains, due to surface tension
of water, the water.

5. The combination weighing device according to claim 4,

wherein

the electroconductive plate is attached to the electrocon-
ductive part through a double-sided adhesive tape hav-
ing insulation and having a thickness equivalent to the
interval.

6. The combination weighing device according to claim 5,

wherein

the electroconductive plate to which the double-sided
adhesive tape has been attached has an area in which
the double-sided adhesive tape is not present.

7. The combination weighing device according to claim 3,

wherein

the detector includes a microprocessor that converts the
potential difference into digital quantity, and

the microprocessor has a plurality of output channels for
selective application of voltage to the plurality of the
electroconductive plates.

8. A combination weighing device comprising:

a housing that has a bottom surface;

a flat electroconductive plate attached to the bottom
surface and opposed, with an interval in a direction
orthogonal to a surface of the flat electroconductive
plate, to a flat electroconductive part enabling detection
of water intrusion inside the combination weighing
device, wherein the interval is capable of retention of
water;

a voltage wire for application of voltage to the flat
electroconductive plate; and

a detector that detects a potential difference between the
flat electroconductive part and the flat electroconduc-
tive plate, wherein

the detector or a controller of the combination weighing
device determines presence or absence of water intru-
sion inside the interval, based on the detected potential
difference.



